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IN THE CLAIMS: 

Amend the claims as indicated below. 

1 1. (cmrently amended) A method for a spread spectrum detector, comprising Ae steps 

2 of: 

3 receiving a spread spectrum modulated signal havii^ a Doppler shift euor imposed by 

4 movement between a signal source and a receiver; 

5 producing a plurality of complex first correlation values based upon the signal and a 

6 code; 

7 generating a plurality of complex second correlation values respectively from the first 

8 correlation values using a fast fourier transform, wherein generating includes combining a stored. 

9 associated, phase shift value with each of the first correlation values to produce the second 
10 correlation values t he second oorrolation valu es being pha se ahifted by reflpective different 

U amounts from corr e sponding firot - o e rr e lation valu es , so that th e se cond correlation valuoo exhibit 

12 les s of th e Doppler ohift error than th e first corr e lotion values ; and 

13 combinix)^g the second correlation values to derive a complex third correlation value that 

14 indicates a degree of correspondence of the code with the signaL 

1 2. (original) The method of claim 1, further comprising the steps of: 

2 performing the producing, generating, and integrating steps a plurality of times with a 

3 different code phase of the code each time in order to produce a plurality of third correlation 

4 values; and 

5 determining that a particular one of the code phases corresponds to the signal based upon 

6 the third correlation values- 

1 3 . (original) The method of claim 1 , wherein the producing step comprises the steps of: 

2 multiplying chips of the code with signal samples, respectively, to derive multiplication 

3 results; and 

4 adding together the multiplication results to produce the first correlation values. 

1 4. (original) The method of claim 1 , fiirther comprising the steps of: 

2 storing the first correlation values in a memory; and 
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3 cQimnunicating the first correlation values from the memory to combinational logic that 

4 implements the fast fourier transform. 

1 5. (original) The method of claim 1 , further comprising the steps of: 

2 performing the producing step a plurality of timeg with a different code phase of the code 

3 each time in order to produce more then one plurality of first correlation values, one 

4 corresponding with each of the dififerent code phases; 

5 storing each plurality of first correlation values in a memory; and 

6 performing the generating step upon each plurality of first correlation values, one at a 

7 time, so as to create a plurality of second correlation values for each code phase. 

1 6. (original) The method of claim 1 , wherein the second correlation values are 

2 combined noncoherently in the combining step so that the third correlation value comprises a real 

3 number part and an imaginary number part, which are collectively indicative of a magnitude and 

4 a phase. 

1 7. (original) The method of claim 1 , wherein the second correlation values are 

2 combined noncoherently in the combining step so that the third correlation value comprises a 

3 magnitude. 

1 8. (original) The method of claim 1, wherein the producing step comprises the step of 

2 using a matched filter to produce the first correlation values. 

1 9. (original) The method of clahn 1 , wherein the producing step comprises the step of 

2 using a digital signal processor to produce the first correlation values, 

1 10* (original) The method of claim 1, wherein the signal is received from a satellite 

2 associated with a global positioning system. 

1 11. (original) The method of claim 1, wherein the signal is a carrier signal modulated 

2 with a repeating code. 

1 12. (original) The method of claim 2, wherein the deternodning step is performed by a 
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2 processor, 

1 13. (currently amended) (currently amended) A spread spectrum detector, comprising: 

2 first means for receiving a spread spectrum modulated signal having a Doppler shift error 

3 imposed by movement between a signal source and a receiver; 

4 second means for producing a plurality of complex first correlation values based upon the 

5 signal and a code; 

6 third means for generating a plurality of complex second correlation values respectively 

7 from the first correlation values by implementing a fast fourier trajnisfoim, wherein generating 

8 includes combining a s tored, associated, phase shift value with each of the first correlation values 

9 to produce the second c orrelation values t ho flocond onrr e lfttinn vnln ft n b a mg phnij ^i 

10 r e sp e ctive digbront omounto from corresp o nding first oorrolation valu e s, go that the gcoond 

1 1 corr e lation values exhibit loco of th e Dopplor shift error than the first oorrolation values ; and 

12 fourth means for combining the second coirelation values to derive a third correlation 

13 value that indicates a degree of correspondence of the code with the signal, 

1 14. (original) The detector of claim 13, fiulher comprising: 

2 fifth means for deterraimng that a code phase of the code corresponds to the signal based 

3 upon the third correlation value. 

1 15. (original) The detector of claim 13, wherein the second means comprise: 

2 means for multiplying chips of the code with signal samples, respectively, to derive 

3 multiplication results; and 

4 means for adding together the multiplication results to produce the first correlation 

5 values, 

1 16. (original) The detector of claim 13, fUrther comprising: 

2 means for producing first correlation values with a different code phase of the code each 

3 time in order to produce more than one plurality of first correlation values, one corresponding 

4 with each of the different code phases; 

5 means for storing each plurality of the first correlation values in a memory; and 
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6 means for generating a plurality of second correlation values for each plurality of first 

7 correlation values, each plurality of second correlation values corresponding to a respective code 

8 phase. 

1 17, (original) The detector of claim 13, wherein the fourth means comprises a means for 

2 coherently combining the second correlation values togeflier so that the third correlation value 

3 comprises a real number part and an imaginary number part, which are collectively indicative of 

4 a magnitude and a phase. 

1 18» (original) The detector of claim 13, wherein the tiiird means comprises a means for 

2 noncoherently combining the second correlation values together so that the third correlation 

3 value comprises a magnitude and no phase information. 

1 19. (original) The detector of claim 13, wherein the second means comprises a matched: 

2 jSIter means for producing the first correlation values, 

1 20, (original) The detector of claim 13, wherein the second means comprises a digital 

2 signal processing means for producing the first correlation values, 

1 21 . (original) The detector of claim 13, wherein the signal is received from a satellite 

2 associated with a global positioning system. 

1 22. (original) The detector of claim 13, wherein the signal is a carrier signal modulated 

2 with a repeating code* 

1 23. (original) The detector of claim 13, wherein the third means comprises: 

2 means for storing the first correlation values in a memorj^ and 

3 means for communicating the first correlation values from the memory to combinational 

4 logic that implements the fast fourier transform. 

1 24. (currently amended) A spread spectrum detector, comprising: 

2 a receiver configured to receive a spread spectrum modulated signal having a Doppler 

3 shijft error imposed by movement between a signal source and a receiver; 
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4 a multiplier configured to produce a plurality of complex first correlation values based 

5 upon the signal and a code; 

6 a fest fourier phase shifter configured to generate a plurality of complex second 

7 correlation values respectively firom the first correlation values using a fast fourier transfonn, 

8 :vy:her€in R enerat^^g includes combining a stored, associated, phase shift value with each of the 

9 first correl a tion values to produce the second correlation values t h e second oorrolatirm vnlnofl 

10 b e ing pha a o ohiftod by resp e otivo difforont omounto firono coiresponding firo t oorrolation valu e s, 

11 go that ibo geoond correlation valu es e xhibit leoo of the Doppler shift error than tfao firgt 

1 2 correlation value s; and 



13 an integrator configured to integrate the second correlation values to derive a third 

14 correlation value that indicates a degree of correspondence of the code with the signal. 

1 25. (original) The spread spectrum detector of claim 24, further comprising: 

2 a processor programmed to determine that a particular one of code phases of the code 

3 corresponds to the signal based upon the third correlation value. 

1 26. (original) The detector of claim 24, wherein the multiplier comprises: 

2 a plurality of multipliers configured to multiply chips of each code phase with signal 

3 samples, respectively, to derive the multiplication results; and 

4 a plurality of adders configured to add together the multiplication results to produce the 

5 first correlation values. 

I 27. (original) The detector of claim 24, wherein the multiplier is configured to produce 



2 first correlation values with a different code phase of the code each time in order to produce more 

3 than one plurality of first correlation values, one corresponding with each of the different code 

4 phases; and wherein the muhiplier is adapted to store each plurality of the first correlation values 

5 in a memory; and further comprisitig means for generating a plurality of second correlation 

6 values for each plurality of first correlation values, each pltirality of second correlation values 

7 corresponding to a respective code phase. 

1 28, (original) The detector of claim 24, wherein the integrator is configured to coherently 
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2 combmc the second correlation values together so that the third correlation value comprises a 

3 real nmnber part and an imaginary number part, which ate collectively indicative of a magnitude 

4 and a phase. 



1 29. (original) The detector of claim 24, wherein the integrator is configured to 

2 noncoherently combine the second correlation values together so that the third correlation value 

3 comprises a magnitude and no phase infomaation. 

1 30, (original) The detector of claim 24, wherein the multiplier comprises a matched filter 

2 configured to produce the first correlation values, 

1 31. (original) The detector of claim 24, wherein the multiplier comprises a digital signal 

2 processor to produce the first correlation values, 

1 32. (original) The detector of claim 24 wherein the signal is received firom a satellite 

2 associated with a global positioning system, 

1 33. (original) The detector of claim 24, wherein the signal is a carrier signal modulated 

2 with a repeating code, 

1 34, (currently amended) A computer readable medium having a program, the program 

2 comprising: 

3 first logic to receive a spread spectrum modulated signal having a Doppler shift error 

4 imposed by naoveraent between a signal source and a receiver; 

5 second logic to produce a plurality of complex firat correlation values based upon the 

6 signal and a code; 

7 third logic to generate a plurality of complex second correlation values respectively from 

8 the first correlation values by implementing a fast fourier transform, wherein generating includes 

9 combining a stored associated, phase shift value with each of the first correlation values to 

10 produce the second correlation valuea t h e se cond corr e lation valuQi^ - boing phas e shift e d by 

11 f e ep e etive differ e nt amounts fixwn ooxtooponding first corr e lation valuoo, oo that th e s e oond 

12 correlation ahIuoo ojdubit l e s s of the Dopplor ohift error thon th e first correlation valuoo ; and 
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13 fourth logic to combine the second correlatioii values to derive a third correlation value 

14 that indicates a degree of correspondence of the code with the signal. 

1 35. (original) The computer readable medium of claim 34, further comprising: 

2 fifth logic to determine that a code phase of the code corresponds to the signal based upon 

3 the third correlation value. 

1 36. (original) The computer readable medium of claim 34, wherein the second logic 

2 comprises: 

3 logic to multiply chips of the code with signal samples, respectively, to derive the 

4 multiplication results; and 

5 logic to add together the multiplication results to produce the fu^t correlation values. 

1 37. (original) The computer readable medium of claim 34, wherein the third logic 

2 comprises: 

3 logic to produce first correlation values with a different code phase of the code each time 

4 in order to produce more than one plurality of first correlation values, one corresponding with 

5 each of the different code phases; 

6 logic to store each plurality of the first correlation values in a memory; and 

7 logic to generate a plurality of second correlation values for each plurality of first 

8 correlation values, each plurality of second correlation values corresponding to a respective code 

9 phase. 

1 38. (original) The computer readable medium of claim 34, wherein the fourth logic 

2 comprises logic to coherently combine the second correlation values together so that the third 

3 correlation value comprises a real number part and an imaginary number part, which are 

4 collectively indicative of a magnitude and a phase. 

1 39. (original) The computer readable medium of claim 34, wherein the fourth logic 

2 comprises logic to noncoherentiiy combine the second correlation values together so that the third 

3 correlation value comprises a magnitude and no phase information* 
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1 40. (original) The computer readable medium of claim 34 wherein the signal is received 

2 from a satellite associated with a global positioning system. 

1 41. (original) The computer readable medium of claim 34, wherein the signal is a carrier 

2 signal modulated with a repeating code. 

1 42. (currently amended) A GPS receiver, comprising: 

2 a first GPS antenna coupled to a digital memory, the digital memoiy storing first digitized 

3 signals obtained through the first GPS antenna; 

4 a second GPS antenna coupled to the digital memory, the digital memory storing second 

5 digitized signals obtained through the second GPS antenna; 

6 a digital processor coupled to the digital memory, the digital processor processing the first 

7 digitized signals after being stored in the digital memory to provide the first position information ' 

8 and processing the second digitized signals after being stored in flie digital memory to provide 

9 second position information; 



10 a receiver configured to receive a spread spectrum modulated signal having a Doppler 

1 1 shift error imposed by movement between a signal source and a receiver; 

1 2 a multiplier configured to produce a plurality of complex first coirelation values based 

1 3 upon the signal and a code; 

14 a phase shifter configured to generate a plurality of complex second correlation values 



15 respectively fi-om the first correlation values using a fest fouricr transform (FFT), wherein 

16 generating includes combining a stored, associated, phase shift value with each of the first 

17 correlation values to produce the second correlation value st ho aoooTid oorr e lfltinn vtihtafi hfimg 

18 p ha se- shift e d by reopootivo different amounts from oorrooponding first correlat i on valuoAj go that 

19 th e acQond corr e lation valuog exhibit looo of tho Doppler shift e nor than the firat oorrelotion 

20 values; and 

2 1 an integrator configured to integrate the second correlation values to derive a third 

22 correlation value that indicate a indioat e a degree of correspondence of the code with the signal 

1 43, (currently amended) A method of operating a GPS receiver, the method comprising: 
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2 receiving first GPS signals through a first GPS antenna; 

3 digitizing the first GPS signals to provide first digitized signals and storing the first 

4 digitized signals in a first digital njemory; 

5 receiving second GPS signals through a second GPS antenna; 

6 digitizing the second GPS signals to provide second digitized signals and storing the 

7 second digitized signals in one of the first digital memory and a second digital memory; 

8 processing in a digital processor the stored first digitized signals to provide a first position 

9 information and processing the stored second digitized signals to provide a second position 

10 information; 

1 1 selecting one of the first position information and the second position information to 

12 provide a selected position information; and 



13 when performing the processing step, performing the following steps upon each of the 

14 first and second GPS signals; 

1 5 producing a plurality of complex first correlation values based upon the signal and a 

16 code; 

1 7 generating a plm-ality of complex second correlation values respectively from the first 

1 8 correlation values using a fast fourier transform (FFT), wherein generating includeft 

19 combining a stored, associated, phase shift value with each of the first correlation values 

20 to produc e the second cotrelation values t ho oooond oorr a latinn valuefl homg phnnn nl^ifl-nH 

21 by rosp e otive differont amounts firom oorrooponding first ooirelation values, so that th e 

22 o e oond corr e lation valuoo (adiibit loop of the Dopplor shift error thon the firot conflation 

23 values; and 

24 combining the second correlation values to derive a complex third correlation value 

25 that indicates a degree of correspondence of the code with the signal. 



1 44, (currently amended) A method for determining a position of a mobile global 

2 positioning system receiver, the mobile global positioning receiver receiving global positioning 

3 system signals fi:om at least one of a plurality of global positioning system (GPS) satellites, the 

4 method comprising: 

5 receiving a cellular communication signal in a mobile conGimunication receiver coupled to 
Atty. Docket No. SlRF,P220-US-Ut -U- 
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6 the mobile global positioning system receiver, the cellular communication signal having a time 

7 indicator which represents a time event; 

8 associating the time indicator with data representing a time of arrival of a GPS satellite 

9 signal at the mobile global positioning system receiver; 

10 determining position information of the mobile global positioning system receiver, 

1 1 wherein the data representing the time of arrival of tfie GPS satellite signal and the time indicator 

12 are used to detemiine the position ixiformation of the mobile global positioning system receiver 

1 3 and wherein the cellular communication signal supports 2-way communications; and 

14 when performing the determining step, performing the following steps: 

1 5 producing a plurality of complex first correlation values based upon a signal and a 

16 code; 

17 generating a plurality of complex second correlation values respectively from the first 

18 correlation values using a fast fourier transform (FFT), wherein generating includes 

19 combining a stored, associated phase shift value with each of the first correlation values 

20 to produce the second correlation value st h e s e cond eorrolation valuoB boing pha se s hift e d 

21 by r e sp e ctiv e different amQuntB - &em corr e oponding first corr e lation valuoa, do that the 

22 s e cond corr e lation valuoa oxhibit l e s s of th e Poppler shift error thon the firot eorrolation 

23 values; and 

24 combining the second correlation values to derive a complex third correlation value 

25 that indicates a degree of correspondence of the code with the signal. 

1 45. (currently amended) A method of operating a global positioning system (GPS) 

2 receiver^ comprising: 

3 sensing whether GPS signals are capable of being received from GPS satellites and 

4 providing an activation signal when GPS signals are capable of being received; 

5 maintaining the GPS receiver in a low power state; 

6 activating the GPS receiver from the low power state upon detecting the activation signal; 

7 producing a plurality of complex first correlation values based upon a GPS signal and a 

8 code; 

9 generating a plurality of complex second correlation values respectively from the first 
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1 0 correlation values xising a fast fourier transform (FFT), wherein generating includes combining a 

11 stored, associated, phase shift value with each of the firat correlation values to produce the 

12 second correlation value s tho oocond ooTTolation vahi afl hning pfinn a nfiifVflH hy rnnponHv a diff fl r fl nt 

13 amotintg from ooncogponding firot ootrolation volu e o, oo that4h e se cond corr e lation voIUQO -e jdiibit 

14 l ess of th e Dopplor ohift error than the firat oorrolation values ; and 

15 combining the second coirelation values to derive a complex third correlation value that 

16 indicates a degree of correspondence of the code with the signal. 

1 46, (currently amended) A method for using a dual mode GPS receiver, the method 

2 comprising the steps of: 

3 activating the GPS receiver in a first mode of operation including, 

4 receiving GPS signals from in view satellites; 

5 downconverting and demodulating the GPS signals to extract Doppler information 

6 regarding in view satellites and to compute pseudorange information; 

7 storing the Doppler information; 

8 detecting when the GPS information is experiencing blockage conditions and activating a 

9 second mode of operation in response theretOj the second mode including, digitizing the GPS 

10 signals at a predetermined rate to produce sampled GPS signals; and 

1 1 receiving a signal having a Doppler shift error imposed by movement between a signal 

12 source and the GPS receiver; 

1 3 producing a plurality of complex first correlation values based upon the signal and a 

14 code; 

15 generating a plurality of complex second correlation values respectively from the first 

16 correlation values using a fast fourier transform (FFT), wherein generating includes combining a 

17 stored associated- phase shift value \vith each of flie first correlation values to produce the 

18 second correlation value st he second corr e lation value s beinff phase ohift e d by resp e otiv e different 

19 amounts from corr e sponding first correlation values^ so that the second oorrelatioh values e xhibit 

20 l e ss of th e Doppler s hift error than th e first e oFrela t ioB - valu e B ; and 

21 combining the second correlation values to derive a complex third correlation value that 

22 indicates a degree of correspondence of the code with the signal. 
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1 47. (currently amended) In a method for determining the position of a remote unit, a 

2 process comprising: 

3 receiving, at the remote unit from a transmission cell in a cellular communication system, 

4 a Doppler information of a satellite in view of the remote unit; 

5 computing, in a remote unit, position information for the satellite by using the Doppler 

6 information without receiving and without using satellite ephemeris information; 

7 when computing the position information, perfomiing the following steps: 

8 producing a plurality of complex fiurst correlation values based upon the signal and a 

9 code; 

10 generating a plurality of complex second coirelation values respectively from the first 

1 1 correlation values using a fast fburier transform (FFT), wherein generating includes 

12 combining a stoyed, associated^ phase shift value with each of the first correlation values 

13 to produce the second correlation values t he se cond ooir e lation volu es b e ing pha se shift e d 

14 by rcspQOtivo difiForont omount H -from oorr e sponding jSrst correlation valu es , so that th e 

15 s e cond ooir e latioD valu e s exhibit le ss of the Doppler s hift error than the first correlotion 

16 values ; and 

1 7 combining the second correlation values to derive a complex third correlation value 

1 8 that indicates a degree of correspondence of the code with the signal. 

1 48, (ciurently amended) A method of using a base station for providing a 

2 communications link to a mobile GPS unit, the method comprising: 

3 determining Doppler information of a satellite in view of the mobile GPS unit, wherein 

4 the Doppler information is used by the mobile GPS unit to detenxdne a position information for 

5 the satellite; 

6 transmitting firan a transmission cell in a cellular communication system the Doppler 

7 information of the satellite in view to the mobile GPS unit wherein the mobile GPS unit 

8 determines the position information without receiving and without using satellite ephemeris 

9 information; 

10 when performing the determining step, performing the following steps: 

1 1 receiving a signal having a Doppler shift error imposed by movement between a 

Atty. Docket No. SIRP,Pai9-US-Ul .14- 



PAGE 21/33 * RCVD AT 12/1/2003 3:49:57 PM [Eastern Standard Time] ' SVRiUSPTO-EFXRM/O * DNIS:8729306* CSID:408 236 6M1 * DURATION (mm-ss):1M4 



12/01/2003 12:49 408-23B-6641 SG&C LLP PAGE 22 



12 satellite and a GPS receiver producing a plurality of complex first correlation values 

1 3 based upon flie signal and a code; 

14 generating a plurality of complex second coirelation values respectively j&om the first 

15 correlation values using a fast fourier transform (FFT), wherein generating includes 

16 combining a stored. assQciated. phase shift value with each of the first correlation values 

17 to produce the second correlation value st ho sooond oorrolation values being phase shifted 

18 by roQpQotivo different amounts from oonr e gponding first corr e lation valu es^ g o that th e 

19 aooond o orrolation valuoo exhibit l es s of th e Poppl^r shift error than th e firqt ootr e latiQn 

20 values ; and 

21 combining the second correlation values to derive a complex third correlation value 

22 that indicates a degree of correspondence of the code with the signal. 

1 49. (currently amended) A method of determining the location of a remote object 

2 comprising the steps of: 

3 transporting a positioning sensor to a remote object; 

4 repositioning the positioning sensor to a fix position such that the positioning sensor is 

5 capable of receiving positioning signals, the fix position bemg in a known position relative to the 

6 position of the remote sensor; 

7 storing a predetermined amount of data in the positioning sensor while the positioning 

8 sensor is located at the fix position, the data comprising the positioning signals; 

9 processing the data to determine the location of the fix position; 

1 0 computing the location of the remote object using the location of the fix position; and 

1 1 when performing the processing steps> performing the following steps: 

12 producing a plurality of complex first correlation values based upon the signal and a 

13 code; 

14 generating a plurality of complex second correlation values respectively fi:om the first 

15 correlation values using a fast fourier transform (FFT), wherein generating includes 

16 combining a stored, associated, phase shift value with each of the first correlation values 

17 to produce the second correlation values tho oooond oorrolation valuoQ boing phaao ohiftod 

18 by r e sp e ctive different amount s fix)m oorrooponding-fit ft t - eorrelation vfllue s , - a o 4hat ifao 
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19 aeoond Gorr e lation valu e r e xhibit loao of the Popplor ahift onror than tho firot oorrolotion 

20 value s; and 

2 1 combining the second correlation values to derive a complex third correlation value 

22 that indicates a degree of correspondence of the code with the signal. 

1 50. (currently amended) A method of tracking a remote object comprising the steps of: 

2 fitting a remote object with a positioning sensor configured to receive and store 

3 positioning information when the remote object is in a fix position; 

4 positioning the remote object in a fix position such that the positioning sensor is capable 

5 of detecting an activation signal; 

6 processing and storing a predetermined amount of data in the positioning sensor, the data 

7 comprising position information; 

8 processing the data to determine the location of the fix position; 

9 when processing the data, perfoiming the following steps: 

10 producing a plurality of complex first correlation values based upon the sigtial and a 

1 1 code; 

12 generating a plurality of complex second correlation values respectively fixrni the first 



13 correlation values using a fast fourier transform (FFT), wherein generating includes combining a 

14 stored, associated, phase shift value with each of the first correlation values to produce the 

15 second correlation value sd i e seoond oorrolfltion valu es- b e ing phas e shift e d by resp e ctiv e differ e nt 

16 amounts fi^oro coxT e sponding firot correlation valuoo ys o that th e s e cond ooir e latiion value s exhibit 

17 loofl of tho Dopplor shift error than the first oorrolation voluoo ; and 



IS combining the second correlation values to derive a complex third correlation value 

19 that indicates a degree of correspondence of the code with the signal. 

1 51- (currently amended) A computer readable medium containing a computer program 

2 having executable code for a GPS receiver, the computer program comprising: 

3 first instructions for receiving GPS signals from in view satellites, the GPS signals 

4 comprising pseudorandom (PN) codes; 

5 second instructions for digitizing the GPS signals at a predetermined rate to produce 

6 sampled GPS signals; 
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7 third instructions for storing the sampled GPS signals in a memory; and 

8 fourth instructions for processing the sampled GPS signal by performing a plurality of 

9 convolutions on the sampled GPS signals, the processing comprising performing the plurality of 

10 convolutions on a corresponding plurality of blocks of the sampled GPS signals to provide a 

1 1 plurality of corresponding results of each convolution and summing a plurality of mathematical 

12 representations of the plurality of coiresponding results to obtain a first position information; and 



1 3 wherein the fourth in instructions are designed to: 

14 produce a plurality of complex first correlation values based upon the signal and a 

15 coder; 

1 6 generate a plurality of complex second correlation values respectively from the first 

17 correlation values using a fast fourier transform (FFT), wherein generating includes 

18 combining a stored, associated, phase shift value with each of the first correlation values 

19 to produce the second correlation values i li B se cond oprr e lation valu es b e ing phas e shifted 

20 by roQpoctiv e diffgrent amounto from oorrooponding Gmt conotatiQn values^ s o that th e 

21 ocoond Qorrolation valu e s exhibit l e ss of the Dopplcr shift arr<^ than tho fitat ooirolation 

22 vqIuqa ; and 

23 combine the second correlation values to derive a complex third correlation value that 

24 indicates a degree of coirespondence of the code with the signal. 

1 52. (currently amended) A computer readable medium containing an executable 

2 computer program for use in a digital processing system, the executable computer program when 

3 executed in the digital processing system causing the digital processing system to perform the 

4 steps of: 

5 performing a plurality of convolutions of a corresponding plurality of blocks of sampled 

6 GPS signals to provide a plurality of corresponding results of each convolution; 

7 summing a plurality of mathematical representations of the plurality of corresponding 

8 results to obtain a first position information; and 

9 when performing the plurality of convolutions step, performing at least the following 

10 steps: 

1 1 producing a plurality of complex first correlation values based upon the signal and a 
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12 code; 

1 3 generating a plurality of complex second conelation values respectively from the jRrst 

14 correlation values using a fast fourier transform (FFT), wherein generating includes 

15 combining a stored. associated> phase shift value with each of the first correlation values 

16 to produce the second correlation values th e s e cond oorrelation value a being phflfi e-B h i fii e d 

17 by r es pective difFer(mt -ft HH)Hnta from Qorr e gpondiaig fibr s t oorr e lation volu e sj - eo - that - th e 

18 second ootr e lotion valu es- exhibit l ess of th e Doppler shift error than th e first oorr e lation 

19 vflluofl ; and 

20 combining the second correlation values to derive a complex third correlation value 

2 1 that indicates a degree of correspondence of the code with the sigoat 

1 53. (currently amended) A method of calibrating a local oscillator in a mobile GPS 

2 receiver, the method comprising: 

3 receiving a precision carrier frequency signal from a source providing the precision 
, 4 carrier frequency; 

5 automatically locking to the precision cajrier frequency signal and providing a reference 

6 signal; 

7 calibrating the local oscillator with the reference signal, the local oscillator being used to 

8 acquire GPS signals; 

9 receiving a signal having a Doppler shift error imposed by movement between a signal 

10 source and the GPS receiver, 

1 1 producing a plurality of complex first correlation values based upon the signal and a 

12 code; 

1 3 generating a plurality of complex second correlation values respectively from the first 



14 correlation values using a fast fourier transform (FFT), wherein ^generating includes combining a 

15 stored, associated^ phase shift value with each of the first correlation values to produce the 

16 second correlation values t ho Qocond corr o lation valu es being phas e shift e d by r e sp e oriv e different 

17 amounts from oorreoponding firat - eorr e lation valu e s, s o that th e se cond corr e lation valu e s e xhibit 

18 less of the Dopplor -s hift error thon - tho - fir s t - ceirelation valu e s ; and 

19 combining the second correlation values to derive a complex third correlation value that 
Atty. Docket No. SIRP.P220-US-U1 -J 8- 



PAGE25/33*RCVDAT12I1I2003 3:49:57PM [Eastern Standard Time]*SW^^ 



12/01/2003 12:49 488-236-6641 SG&C LLP PAGE 26 



20 indicates a degree of correspondence of the code with the signal. 



1 54. (currently amended) A method of using a base station to calibrate a local oscillator in 

2 a mobile GPS receiver, the tnethod comprising: 

3 producing a first reference signal having a precision frequency, 

4 modulating the first reference signal with a data signal to provide a precision carrier 

5 frequency signal; 

6 transmitting the precision carrier frequency signal to the mobile GPS receiver, the 

7 precision carrier frequency signal being used to calibrate a local oscillator in the mobile GPS 

8 receiver, the local oscillator being used to acquire GPS signals; 

9 receiving a spread spectrum signal having a Doppler shift error imposed by movement 

10 between a signal source and the GPS receiver; 

1 1 producing a plurality of complex first correlation values based upon the signal and a 

12 code; 

13 generating a plurality of complex second correlation values respectively from the first 



14 correlation values using a fast Fourier transform (FFT), wherein generating includes combining a 

15 stored, associated, phase shift value with each of the furst correlation values to produce the 

16 second correlation value st he seoond oorrolation valuBfl b e ing phaaG s hiftod hy ronpor^tivQ difF e rftnt 

17 amoxmts from oorroopwding first correlation voluoo, oo - ^at th e se cond corr e lation values OTihib it 

18 less of the Dopplo r o hift enror than th e first oorrolation voluoa ; and 



19 combining the second correlation values to derive a complex third correlation value that 

20 indicates a degree of correspondence of the code with the signal. 

1 55. (currently amended) A method of deriving a local oscillator signal in a mobile GPS 

2 receiver^ the method comprising: 

3 receiving a precision carrier fi^uency signal from a soiurce providing the precision 

4 carrier frequency signal; 

5 automatically locking to the precision carrier frequency signal and providing a reference 

6 signal; 

7 using the reference signal to provide a local oscillator signal to acquire GPS signals; 

8 receiving a spread spectrum signal having a Doppler shift error imposed by movement 
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9 between a signal source and the GPS receiver; 

1 0 producing a plurality of complex first correlation values based upon the signal and a 

1 1 code; 

12 generating a plurality of complex second correlation values respectively jEirom the first 



13 correlation values using a fest fourier transform (FFT), wherein generating includes combining a 

14 stored, associated, phase shift value with each of the first correlation values to produce the 

15 second correlation values t he seoond oorrolation valuoa boinfi phooo ohifted by r e sp e ctiv e diff e r e nt 

16 nmoimtn fi'om corresponding fir s t corr e lation values^ so that the Qooond correlation volu e o exhibit 

17 tea s of the Doppler shift error than th e fir s t correlation valuoa ; and 



1 8 combining the second correlation values to derive a complex third correlation value that 

19 indicates a degree of correspondence of the code with the signal- 

1 56. (currently amended) A method of processing position infonnation, the method 

2 conntprising; 

3 receiving SPS signals fix)m at least one SPS satellite; 

4 transmitting cell based communication signals between a communication system coupled 

5 to the SPS receiver and a first cell based transceiver which is remotely positioned relative to the 

6 SPS receiver wherein the cell based commimication signals are wireless; 

7 detemiining a first time measurement which represents a time of travel of a message in 

8 the cell based communication signals in a cell based communication system which comprises a 

9 first cell based transceiver and the communications system; 

10 determining a second time measurement which represents a time of travel of the SPS 

1 1 signals; 

12 determining a position of the SPS receiver from at least one of the first time measurement 

13 and the second time measurement, wherein the cell based conmiuttication signals are capable of 

14 commimicating data messages in a two-way direction between the first cell based transceiver and 

1 5 the communication system; and 

16 performing the following steps during at least one of the determining steps: 

1 7 producing a plurality of complex first correlation values based upon the signal and a 
IS code; 
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19 generating a plurality of complex second correlation values respectively fixrro the first 

20 correlation values using a fast fourier transform (FFT)» wherein generating includes 

21 combining a stored, associated^ phase shift value with each of the first correlation values 

22 to produce the second correlation values t h e s econd ootr e lation valu e s beine phas e- Bhift e d 

23 by respectiv e different amounts from - oofroqponding first oofrelation value s ^ - so that the 

24 se cond corr e lation valu es exhibit l es s of the Doppler s hift error than th e fm?t corr e lation 

25 vfthjes; and 

26 combining the second correlation values to derive a complex third correlation value 

27 that indicates a degree of correspondence of the code witti the signal. 

1 57. (currently amended) A method of processing position information in a digital 

2 processing system, the method comprising: 

3 determining a first time measurement which represents a time of travel of a message in 

4 cell based communication signals in a cell based communication system which comprises a first 

5 cell based transceiver which conununicates with the digital processing system and a 

6 communication system which conmiunicates in a wireless maimer with the first cell based 

7 transceiver; 

8 determining a position of a SPS receiver fi^om at least the first time measurement and a 



9 second time measurement which represents a time of travel of SPS signals received at the SPS 

1 0 receiver which is integrated with the communication system and is remotely located relative to 

1 1 the first cell based transceiver and the digital processing system, wherein the cell based 

12 communication signals are capable of communicating messages ficom the connnunication system 

13 to the first cell based transceiver; and 



14 performing the following steps when determining the position: 

15 receiving a signal having a Doppler shift error imposed by movement between a 

1 6 signal source and the GPS receiver; 

17 producing a plurality of complex first correlation values based upon an SPS signal 

1 8 and a code; 

19 generating a plurality of complex second correlation values respectively from the first 

20 correlation values using a fast fouaier transform (FFT), wherein generating includes 
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21 combining a stored associated, phase shift value with each of the first correlation values 

22 to produce the second correlation value^ t h e se cond oorrolation valuoo boing phfla e ghift e d 

23 by r eo peotivQ diffbront amounts from oorreoponding first corr e lation valu e s, so that th e 

24 s e cond ooir e lotion valuoo oxhibit leg s of th e Doppl e r shift error than tho firat corr e lation 

25 vatees;and 

26 combining the second cojxelation values to derive a complex third correlation value 

27 that indicates a degree of correspondence of the code with the signal. 

1 58, (currently amended) A method of controlling a communication link and processing 

2 data representative of GPS signals from at least one satellite in a GPS receiver, the method 

3 comprising: 

4 processmg the data representative of GPS signals fix)m at least one satellite in a 

5 processing unit, including performing a correlation fimction to detennine a pseudorange based on 

6 the data representative of GPS signals; 

7 controlling communication signals through the communication link by using the 

8 processing unit to perform the controlling and wherein the processing unit performs 

9 demodulation of communication signals sent to the GPS receiver; and 

10 when performing the processing step, perfonning at least the following steps: 

1 1 receiving a signal having a Doppler shift error imposed by movement between a 

1 2 signal source and the GPS receiver; 

13 producing a plurality of complex first correlation values based upon the signal and a 

14 code; 

1 5 generating a plurality of complex second coirelation values respectively from the first 

1 6 correlation values using a fast fourier transform (FFT), wherein generating includes 

17 combining a stored associated, phase shift value with each of the first correlation values 

18 to produce the second correlation values t he second oorrolatio n valuoo boing phaao ohiftod 

19 by r es p e ctiv e different amounts from oorroaponding first correlation valu e s, so that th e 

20 QOQond corr e lation valu e s exhibit les s of the Doppler ohift error than tho firat corr e lat i on 

21 values; and 

22 combitiing the second coirelation values to derive a complex third correlation value 
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23 that indicates a degree of correspondence of the code with the signal. 
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